Introduction and main results
We consider the uniqueness problem for the weak solutions of the NavierStokes equations (*) [T] for this question) and where (H4) below would be replaced by
Since the works of Prodi [P], Serrin [S] , Sohr and von Wahl [SW] it is well known that there exists a tight relation between the uniqueness problem and the regularity problem for the weak solutions of (NS We refer also to the recent papers [FLR] and for different proofs of the well-posedness of (NS) in T ~ , (L~ (II~3 ) ) 3 ) with initial data a E (L~(R~))~ and to [GP] for a weak-strong uniqueness result for initial data in {L2(~3))3 n ($r~q+3/''(~3))3 with 3/r -I-2/q > 1 ($T~q+3~T (~3) being a Besov space).
In this paper our aim is to obtain similar uniqueness results for some other classes of weak solutions. We consider some classes of weak solutions which are more regular in space but less integrable in time than in [P] , [S] , [SW] and we prove that they are also some classes of uniqueness. In particular, we obtain that if there exists a weak solution u of (NS) For all a in E2, there always exists such a weak solution, see [L] when SZ = R~ and, among the huge literature on this subject, we refer to [T] and [Li] for the existence of weak solutions in more general situations and also for more references concerning (NS). The The proof of Theorem 2 follows closely those given in [S] , [SW] and [T] (see also [G] and [FJR] for initial data in (I,p(SZ) [P] , [S] and [T] We refer to [RS] for the proof of (9) and for the proofs of (7)-(8) to [Tr] The main step in the proof of Proposition 1 is to obtain the identity Once that (12) is proved, using the energy inequality expressed through (H4) there is no difficulty to obtain Proposition 1 : this follows from a straightforward computation of (w(t), w(t)) _ (v(t) -u(t), v(t) -u(t)) and this is left to the reader. To prove ( 12) under the regularity assumptions of Theorem 2 it will be convenient to use the following notations :
and for f in Y we define ~f~Y by where s, p and q fulfill (2) and (3).
Next we will need the two following results.
